Comparison of binding affinities and negative inotropic potencies of the 1,4-dihydropyridine calcium channel blockers in rabbit myocardium.
The binding and pharmacologic response of a series of 1,4-dihydropyridine analogs were examined in rabbit myocardium. [3H]Nitrendipine was used to label specific binding sites in myocardial membrane particulates and displacement experiments were carried out with the unlabeled analogs to determine their IC50 values. Binding of [3H]nitrendipine could be characterized by a Kd of 0.15 +/- 0.06 nM and a maximum number of binding sites of 247 +/- 150 fmol/mg of protein. Saturation binding experiments performed with higher concentrations of [3H]nitrendipine did not reveal the presence of a lower affinity site. Binding IC50 values of 12 unlabeled 1,4-dihydropyridine analogs ranged from 4.3 X 10(-10) M to 1.32 X 10(-6) M. The negative inotropic effect of the same compounds was studied in vitro in isolated papillary muscles and the IC50 values for inhibition of contraction determined. There was a statistically significant correlation between the IC50 values for binding and response (r = 0.79, P less than .005; rs = 0.78, P less than .005). Consistent with previous studies with several of these compounds, the response IC50 value for each compound was greater than the binding IC50 value. For most of the compounds, this difference was from one to two orders of magnitude. For three compounds, nitrendipine, nimodipine and nicardipine, this difference reached three orders of magnitude. These three dihydropyridine analogs share structural features that may determine their low myocardial potency and, at the same time, their high vascular smooth muscle potency. Elucidation of these structural features may be useful in determining which analogs will have the highest vascular smooth muscle selectivity.